A new technique with calcium phosphate precipitate enhances efficiency of in vivo plasmid DNA gene transfer.
In vivo gene transfer with plasmid vector has been applied experimentally and clinically; however, the low level of gene transfer efficiency with plasmid vector is a problem. We speculated that the combination of calcium phosphate precipitate (CaP) and plasmid vector could solve this problem because CaP stabilizes plasmid DNA. In the present study, we used a plasmid exression vector encoding enhanced green fluorescent protein and combined the vector with CaP. Then, this combination was mixed with bovine type I atelocollagen. After incubating this mixture in phosphate-buffered saline, the amount of the plasmid DNA in the supernatant was low when the plasmid DNA was combined with CaP. Furthermore, the plasmid DNA, which was combined with CaP, was stable in DNase digestion in vitro. The plasmid vector with or without CaP, together with the atelocollagen, was transplanted subcutaneously or injected in the bone marrow of the femurs of rats. Then, the fluorescence was observed under a confocal laser scanning microscope and the fluorescence intensity in the tissue homogenates was measured. In these animal experiments, the fluorescence was extensive when the plasmid DNA was combined with CaP. These results indicate that our formula, collagen/CaP/DNA, appeared efficient for in vivo gene transfer.